Background: Providing safe care helps to reduce mortality, morbidity, length of hospital stay and cost. Patient safety is highly linked to attitudes of health care providers, where those with more positive attitudes achieve higher degrees of patient safety. This study aimed to assess attitudes of nurses working in governmental hospitals in the Gaza-Strip toward patient safety and to examine factors impacting their attitudes. Methods: This is a cross-sectional, descriptive study with a convenient sample of 424 nurses, working in four governmental hospitals. The Attitudes to Patient Safety Questionnaire III, a validated tool consisting of 29 items that assesses patient safety attitudes across nine main domains, was used. Results: Nurses working in governmental hospitals showed overall only slightly positive attitudes toward patient safety with a total score of 3.68 on a 5-point Likert scale, although only 41.9% reported receiving patient safety training previously. The most positive attitudes to patient safety were found in the domains of 'working hours as a cause of error' and 'team functioning' with scores of 3.94 and 3.93 respectively, whereas the most negative attitudes were found in 'importance of patient safety in the curriculum' with a score of 2.92. Most of the study variables, such as age and years of experience, did not impact on nurses' attitudes. On the other hand, some variables, such as the specialty and the hospital, were found to significantly influence reported patient safety attitudes with nurses working in surgical specialties, showing more positive attitudes. Conclusion: Despite the insufficient patient safety training received by the participants in this study, they showed slightly positive attitudes toward patient safety with some variations among different hospitals and departments. A special challenge will be for nursing educators to integrate patient safety in the curriculum, as a large proportion of the participants did not find inclusion of patient safety in the curriculum useful. Therefore, this part of the curriculum in nurses' training should be targeted and developed to be related to clinical practice. Moreover, hospital management has to develop non-punitive reporting systems for adverse events and use them as an opportunity to learn from them.
Background
In spite of advanced medical technology, continuing evidence-based research, and modern training facilities, providing safe care remains one of the major challenges in many healthcare systems [1] and patients continue to come to harm or die due to adverse events. Therefore, patient safety and safety culture became a major concern in healthcare systems and many "experts believe that healthcare quality and safety must be investigated within the framework of systems and contextual factors in which errors and adverse events occur" [2] .
Patient safety was defined by the Institute of Medicine [3] as "the prevention of harm caused by errors of commission and omission," while safety culture was defined as "the product of individual and group values, attitudes, perceptions, competencies and patterns of behavior that determine the commitment to, and the style and proficiency of, an organization's health and safety management" [4] . In order to ensure patient safety, healthcare systems should provide an environment that is free from accidental injury through establishing operational systems and procedures that minimize the chance for errors and maximize the likelihood of intercepting them before they occur [3] .
Globally, one out of 150 patients have been reported to die in hospitals as a consequence of an adverse event [5] . Varying percentages of medical mistakes have been reported in the literature. For example, a study conducted in Australia by Sorensen et al. [6] reported that 10-18% of hospitalized patients were injured by medical errors. Another study conducted by Adams and Boscarino [7] , revealed that one-fifth of the people of New York in the United States were exposed to medical mistakes, while a further study from the United States showed that 35-42% of patients were exposed to medical errors [8] . Overall, one in ten patients is injured in high income countries which have sufficient funds and modern technology [9] . In contrast, it remains unclear how many patients come to harm in the healthcare systems of low income countries which have less technology, insufficiently trained staff and inappropriate infrastructure [9] . In Palestine, a survey using a global trigger tool found that one in seven patients suffer from harm and 59.3% of these had been preventable [10] .
The attitude of healthcare professionals to adverse events is one of the most important components of safety culture. It is well recognized that patient safety training and education can improve patient safety attitudes and patient outcomes. Some behaviors, conditions or situations can give rise to patient harm. Addressing these factors by modifying behavior, as well as systems, can make the healthcare environment safer for patients [5] . Carruthers, Lawton [11] claimed that suitable education and training were the best strategies to improve patient safety attitudes, necessitating inclusion of patient safety in the curricula of undergraduate programs of future healthcare providers. Recently, the WHO produced a multi-professional curriculum for use in educating the healthcare professionals in this important discipline [12] . Patient safety education has been integrated in many postgraduate curricula across the world [11, [13] [14] [15] . But, so far, it only has a small presence in postgraduate education in Gaza, although several studies about safety culture had recommended incorporating it in the curricula [16] [17] [18] .
In order to develop effective safety culture training programs, it is imperative that healthcare organizations assess current patient safety culture and attitudes of their employees in order to determine areas of priority [19] . In the last decades, some studies were conducted to assess attitudes of health care professionals toward safety culture in Palestine [14, 16, 20] using the Safety Attitude Questionnaire (SAQ). These studies revealed that nurses' attitude toward safety culture was less than the cut-off point of 75. Since nurses are the backbone of the Palestinian health care system, the current study aimed to assess attitudes of nurses working in governmental hospitals in the Gaza Strip toward patient safety using the Attitudes to Patient Safety Questionnaire III (APSQ-III), which assesses attitudes on an individual basis rather than in an institutional context. Furthermore, this study examines factors that impact on nurses' attitudes and consequently provide feasible advice to heath policy makers to improve safety culture in governmental hospitals of the Gaza Strip.
The conceptual framework that guided this study is based on Organizational Climate of Staff Working Conditions and Safety -An Integrative Model which was developed by Donabedian, Stone and colleagues [21, 22] . The model describes health care organizations in terms of structure, process, and outcomes. Organizational structure includes human resources, organizational characteristics, and physical materials. Process involves the activities and actions taken to provide health care. And outcomes are the results or changes that can be attributed to health care. According to this model, there is a dynamic interaction between the three dimensions. This interaction influences safety culture in the organization. Positive interaction between the three dimensions will result in positive outcomes/changes; while negative interactions will result in negative outcomes/changes, which will be reflected on improvement or deterioration of safety climate within that organization.
Methods
This study aimed to assess attitudes of nurses working in governmental hospitals in the Gaza Strip toward patient safety and to examine factors that impact on nurses' attitudes and consequently provide feasible advice to heath policymakers to improve safety culture in governmental hospitals of the Gaza Strip.
Design, setting and sampling
A cross sectional descriptive design was used for this study. The target population was nurses who work in different departments of governmental hospital in the Gaza-Strip. A convenience sample of 424 nurses from four governmental hospitals in the Gaza Strip participated in the study. Three of these hospitals provide different services to their clients, such as medical, surgical, obstetric, and orthopedic care, while the fourth hospital provides only obstetric care. The total number of nurses working in these four hospitals is 645 nurses.
Instrument
The instrument used in this study was a modified version of the Attitudes to Patient Safety Questionnaire III (APSQ III) [11] . This tool examines patient safety attitudes over nine factors (patient safety training received, error reporting confidence, working hours as an error cause, error inevitability, professional incompetence as an error cause, disclosure responsibility, team functioning, patient involvement to reduce error, importance of patient safety training) with ratings on a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). A higher score indicated a more affirmative or positive response to the factor concerned. Several items of the instrument were negatively worded and scores were reversed during analysis.
The original instrument consists of 26 items and was designed to assess the attitude of medical students toward safety culture. Four new items were added to the instrument and some modifications were done to fit the purpose of this study. The APSQ was translated into Arabic by three bilingual members of the research team with experience in health research and designing surveys. Then, face validity was assessed by faculty members of a local faculty of nursing and experienced nurses who reviewed the translation. The reviewers provided suggestions to improve the quality of the translation and to make it a better fit for its purpose. The final version of the tool was modified accordingly and then pretested on 10 nurses from the involved hospitals. These 10 nurses were excluded from the study. Scale reliability of the translated instrument was assessed using Cronbach α which revealed an acceptable value of 0.718.
Data collection
Members of the research team, who were not working in any of the involved hospitals, handed the survey to all nurses who met the inclusion criteria at the four targeted hospitals. Inclusion criteria included nurses who hold an associate degree, Diploma, Bachelor or Masters in nursing and who have been working at their current hospital and department for the previous 6 months. After answering the questionnaire at their convenience, nurses were asked to return it to a member of the research team.
Ethical consideration
The research protocol got the ethical approval from the human resources of hospitals at the Palestinian Ministry of Health. Each potential participant was approached by one of the research team who explained the purpose of the research for him/her. Then each participant was asked to sign an informed consent detailing the purpose of the study, the voluntary nature of participation and the confidentiality of the information gathered.
Data analysis
Data were analyzed using the Statistical Package for Social Science (SPSS) version 18. The scores of the negatively worded survey items were reversed prior to data analysis. After data entry, the accuracy of data entry was checked by randomly double checking 10% of the returned surveys.
Before data analysis, data were examined for missing items. Questionnaires with nine or more values missing were excluded, which were seven participants in this study. In all other cases, the missing values were replaced by the mean of each variable before conducting the data analysis.
Descriptive statistics including means, standard deviations, and percentages were used for all survey items and domains. Paired sample t-tests and ANOVA were used to compare means. The Pearson correlation test was used to assess the correlation between age and years of experience and the different dimensions of the scale. These analyses used a 95% confidence interval and a significance level of 0.05.
Results

Characteristics of the participants
A total of 600 questionnaires were distributed to all potential participants and 431 questionnaires were returned. Seven questionnaires were excluded as they had more than nine items missing; leaving 424 nurses from four governmental hospitals with a response rate of 70.66%. The participants' mean age was 33.05 ± 9.24 years. The majority of participants were females (56.2%), 40 years or younger (76.0%), and with a bachelor degree (62.5%). Nurses who participated in this study worked mainly in surgical departments (33.1%) followed by medical departments (29.5%). The majority of participants (57.5%) reported that they had not received previous patient safety training ( Table 1) . Table 2 depicts the mean scores and standard deviations of questions assessing attitudes toward patient safety as reported by participants. The highest score was given for the item "Even the most experienced and competent doctors make errors" (4.16 points), followed by "Better multi-disciplinary teamwork will reduce medical errors" (4.09 points) and "Even the most experienced and competent nurses make errors" (4.07 points). On the other hand, the item "If people paid more attention at work, medical errors would be avoided" received the lowest score (2.12 points) followed by "Most medical errors result from careless doctors" (2.69 points) and "Learning about patient safety issues is not as important as learning other more skill based aspects of being a doctor / a nurse" (2.69). Table 3 depicts the mean scores and standard deviations of the main domains of the APSQ. The highest score of the nine domains was given to "Working hours as a cause of errors" (3.94 ± 0.71) followed by "team functioning" (3.93 ± 0.59). The domain that received the lowest score was "Importance of Patient Safety in the Curriculum" (2.92 ± 0.72) followed by the domain "Professional Incompetence as a Cause of Error" (3.09 ± 0.59).
Attitude of nurses toward patient safety
Main domains of APSQ
Association between participants' characteristics and overall APSQ scores
Results of one-way ANOVA and t-test (Table 4) revealed that there were no statistically significant differences between the overall APSQ scores and age of participants, educational level or years of experience. The fact whether participants had received training related to safety culture or not also had no significant impact on their patient safety attitudes. On the other hand, female nurses had a slightly higher score than male nurses (p = 0.006).
Furthermore, nurses displayed significant variations in their attitudes toward patient safety according to their department of work (p < 0.001) with nurses in obstetrics and gynecology having more positive patient safety attitudes than those in medical (p = 0.001) and surgical departments (p = 0.013). Moreover, significant differences were found in patient safety attitudes of nurses working in the four different hospitals (p < 0.001) with nurses working in Hospital 3 showing significantly more negative attitudes than those in the other three hospitals (Table 4) . Finally, age and years of experience displayed weak correlations with different patient safety domains (Table 5) .
Discussion
In this study, the most positive attitudes to patient safety were found in the domains of 'working hours as a cause of error' and 'team functioning' with scores of 3.94 and 3.93 respectively; whereas the most negative attitudes were found in 'importance of patient safety in the curriculum' with a score of 2.92. Age of participants and engagement in a training course about safety culture were found not to influence nurses' attitudes toward safety culture. On the other hand, the department and the place of work significantly influenced the reported patient safety attitudes with nurses working in surgical specialties, especially obstetrics and gynecology, showing significantly more positive attitudes towards patient safety. Similarly, two studies that were conducted in Norway [23] and Turkey [24] found a variation in nurses' attitude toward safety culture and level of safety among different hospital departments. Another study reported that the attitude of nurses toward safety culture and their practice of safety measure was different from one hospital to another [25] , suggesting varying safety cultures present in each department exerting significant influence on the patient safety attitudes of staff. Overall, the patient safety attitudes of nurses working at governmental hospitals in the Gaza-Strip equaled 73.6% when converted to percentile. This is very close to the 75% score considered by Huang et al. [26] as a cutoff point for a positive score on the Safety Attitudes Questionnaire (SAQ). The total score reported by nurses participating in this study (73.6) is higher than the total SAQ score achieved by nurses working on the Neonatal Intensive Care Units (NICU) in the Gaza-Strip [16] and the West Bank, Palestine [14] and more than the scores reported by Elsous, Akbari Sari [20] where scores for different dimensions of SAQ ranged between 16.2 and 64.2. The differences between this study and the other studies can be related to merely using two different scales or to the fact that two of these studies [14, 16] were conducted on specialized care units, which require more attention and more sensitivity to safety culture.
So far, few studies have used the APSQ to assess nurses' attitude as the it was originally created to assess the attitudes of medical students. However, most other studies assess patient safety attitudes in relation to specific institutions and workplaces of the participants. The advantage of the APSQ is that it is independent of the workplace and can be used for professionals working in different units or hospitals, as well as with healthcare professionals, other than medical students [11] . One of the few studies that used the APSQ to compare between nurses and postgraduate residents was conducted by Bari and colleagues [27] . Congruent with our results, their results reflected a positive attitude toward safety culture as all of the items, except one item, had a score over four (on a scale of 1-7) with the majority of items having means of over five. Participants of this study showed the most negative attitudes to the domain entitled "Importance of Patient Safety in the Curriculum." This might be because a large number of participants had not actually received patient safety education before or because the training they received had proven not to be reflected in clinical practice. This poses a special challenge to undergraduate and postgraduate nursing educators, which should alert nursing schools in the Gaza Strip to revise their curricula to be more inclusive of patient safety and make the delivered content more relevant to clinical practice. Moreover, the majority of participants reported that they had not received any patient safety training previously. Ironically, no statistically significant differences were found between the overall patient safety attitudes of those who had received patient safety training and those who had not. The recognition by participants in several studies of the importance of safety culture education and its inclusion in the curricula of health care professionals is prominent in the literature [13, [28] [29] [30] . But this belief has not been reflected in this study. A further explanation for this could be the experience of the 'hidden curriculum' , which has been described by several researchers [31, 32] . It describes the fact that patient safety trainees experience a completely different clinical practice than that which they have learned in the training courses, making the course content appear irrelevant and far removed from clinical practice. This is an important issue to address for nurses educators in the Gaza Strip and requires strong collaboration between them and clinical leadership in the local hospitals.
The nurses displayed the most positive attitudes in the domains of 'working hours as a cause of error' and 'team functioning.' Other studies found that working longer hours had contributed negatively to patient safety and was associated with low point safety scores [33] . Elsous, Akbari Sari [20] found that nurses who worked 35 h per week displayed more positive attitudes to patient safety than nurses who worked more than 35 h per week. Moreover, Rogers, Hwang [34] reported a 3.3 times increased chance of making an error among nurses who worked for a longer duration (> 12.5 h shift in 24-h period). Other studies reported that tired health care professionals are at greater risk to commit errors in their practice which will endanger the lives of their clients [11, 13, 14, 16, 28, 35] . Therefore, the attitudes of the nurses in this study were in concordance with other international studies and show a realistic look at their own abilities and limitations in such conditions, which were independent of age and years of experience.
The dimension which received the second highest score (3.93) in this study was 'team functioning' which reflects the high impact of team functioning on safety culture. In a study conducted in Taiwan, results revealed that nurses had a positive attitude toward safety culture in their organization and that the dimension that received the highest positive response rate was "Teamwork within units", [36] . Other studies found that nurses who had a positive attitude toward patient safety were more cooperative with their colleagues [20, 37] .
Similar results were also obtained from medical students. In a study conducted by Kamran, Bari [28] , medical students in Pakistan gave the highest score (6. 17 on a scale of 1-7) to 'team functioning'. The high score given by participants in this as well as other studies, reflects the vital role of team functioning on error reduction and improving safety [13, 14, 16, 28, 38] . In the current study, the attitudes to team functioning became significantly more negative with years of experience, possibly reflecting the fact that team functioning as an important contributor to the delivery of safe care has only more recently entered the training of nurses. Therefore, nurses with less experience are more aware of this concept than the older team members. However, this supports the idea that healthcare professionals can be trained in teamwork and made more aware of its importance, which can have a direct impact on the degree of safety of delivered care [38] . However, the overall patient safety attitudes of the participants in this study showed no significant differences with increasing or decreasing age of participants. These results are congruent with the results of Abu-El-Noor, Hamdan [16] , but contradicting results of others [14, 20] who found that nurses who were > 35 years old had higher scores than nurses who were under 35 years old for all dimensions of patient safety culture except for 'stress recognition' dimension. While Elsous, Akbari Sari [20] justified their results that older nurses are more mature and show higher responsibility in their profession which can be positively reflected on their attitude toward safety than younger nurses. This could be countered by the argument that younger nurses are more motivated and eager to learn and to be involved in training programs which may positively impact their attitude toward safety culture.
Likewise, no statistically significant differences were found between the overall patient safety attitudes in relation to years of experience of participants. This is in concordance with other studies [14, 16, 20] . However, Nabhan & Ahmed-Tawfik [39] found that safety culture was greater among nurses having less than 1 year experience in comparison with nurses who had been working for a longer time. On the contrary, our results contradict some studies that found patient safety attitude increases with years of experience [20, 40] . One study by El-Jardali and colleagues [41] found that patient safety scores were increasing with years of experience and reached their peak among those who had work experience between 11 and 15 years. Subsequently, scores started to decline with the lowest scores reported by those who had 21 or more years of experience. This could be a reflection of newly graduated health care professionals seeking advancement in their career up to a certain point, but also loss of motivation and interest thereafter, leading to a decline in their patient safety attitudes. This underlines the need for teams to consist of nurses with different levels of experience, as well as the obligation for nurse educators and trainers to provide ongoing and relevant patient safety training for nurses throughout their career.
Our results showed that female nurses had a slightly higher score in total APSQ. This contradicts the results of previous studies [14, 20, 42] which found that females had slightly lower scores than males. However, in spite of the fact that Elsous, Akbari Sari [20] reported male nurses had slightly higher scores than female nurses, the female nurses had higher score in the dimensions of 'teamwork climate, ' 'perception of hospital management, ' 'working conditions and in total score.'
Implication for practice and policy change
Nurses are the backbone of any health care system due to the nature of their work and their availability to patients around the clock. They play major roles in patient monitoring, continuity of care, providing safe environment, preventing errors and other aspects of care, as well as a vital role in maintaining and improving safety of their patients.
It is essential that nursing schools adopt a more positive attitude toward incorporating safety culture in the curricula of undergraduate and graduate nursing students. Literature revealed that the amount of education nurses obtained about patient safety improvement was positively associated with patient safety culture [24] .
Hospitals also need to tailor some educational and training programs to meet their nursing staff's needs to improve patient safety culture. Some studies showed significant improvements in most dimensions of safety culture after conducting training programs [43] [44] [45] . In a study conducted in Iran [45] , results revealed that training about safety culture was found to enhance the average nurses' safety attitudes by 44%. A significant improvement in nurses' attitudes towards most safety culture dimensions after training was observed. The dimension which had highest improvement was "Perception of Management" (43.3%), while the dimension "Stress Recognition" showed the lowest increase (7%) following the training.
Moreover; some studies found that conducting training about safety culture and reporting errors produced a positive attitude among nurses to reporting errors and improving behavior of reporting [46] . From a different perspective, other studies found that training nurses about intra-organizational communication promoted the positive safety attitude among nurses working in hospitals [47, 48] . In a study conducted by Pettker et al. [49] , nurses and other health care professionals' who were involved in a safety culture program had experienced improvements in safety and teamwork, with significantly better congruence between doctors and nurses. Moreover, evidence-based studies found that implementing training programs about safety culture for nurses was significantly related to lower the occurrence of pressure ulcers, prolonged physical restraint, a higher frequency of event reporting which was found later on to contribute significantly to lower the occurrence of medicine errors and pressure ulcers [50] .
According to Bari, Jabeen [27] , lack of formal teaching may lead to inadequate reporting of adverse events and reluctance to adopting safety culture practice. Health policy makers, hospital administrators and nurse managers need to encourage nurses and other health care professionals to report adverse events in a non-punitive culture, especially as many healthcare providers avoid reporting errors to avoid facing litigation [51] . Reporting adverse events will help health organizations to analyze these events and take preventive measures so that the occurrence of similar events will be minimized in the future. In fact, in a study conducted in Iran, nurses gave the lowest score for "Non-punitive response to error" which was reflected in their evaluation to patient safety of their hospital as low [52] .
According to El-Jardali, Jaafar [42] , underreporting of adverse events will hinder improvement of safety culture within these organizations. In fact, a study conducted VanGeest and Cummins [53] revealed that a punitive response to error is a major barrier for disclosure of errors upon their identifications. In another study, results revealed that 47% of participating nurses had failed to report self-or coworker medication errors. The fear of punishment was found to be a major barrier for reporting medication errors. Therefore, the author suggested educating nurses about the goals of incident reporting systems to enhance patient safety culture [54] . A similar study showed that the fear of punishment, along with other reasons, was on the causes reported by nurses and doctors for not reporting adverse events and errors [55] . Therefore, in order to provide safe care and to promote positive attitude toward safety culture, health care systems and organizations need a change from blaming their personnel for their errors and use the occurrence of some errors as an opportunity to learn from it and to improve the system and prevent harm to patients.
Nurse managers and hospital administrations need to continuously communicate and give feedback about errors with their teams to improve nurses' perception toward safety culture which in turn will help nurses to communicate more about errors and will increase the frequency of reporting adverse events [40] .
Improving attitudes of health care staff toward patient safety will reduce morbidity and mortality rates and decrease length of hospital stay [26] . Therefore, improving safety culture will help to reduce expenditure of the already stretched health care system within the Gaza-Strip.
Strengths and limitations of the study
This study has some strengths and some limitations. The strengths of this study include the large sample size and inclusion of nurses from different specialties, hospitals and geographical areas. The limitations are the fact that the study instrument was originally developed for medical students, but it was used with other health care professionals too. The use of cross-sectional design had its limitation, but the authors used it because of limited financial resources. Moreover, the use of a convenience sample limits the generalizability of the findings.
Conclusion
Nurses working in governmental hospitals of the Gaza-Strip showed relatively positive patient safety attitudes, especially in the domains of 'team functioning' and 'working hours as a cause of error'. Positive attitudes of nurses and other health care professionals are considered an indicator to providing safe care which will be reflected in reducing morbidity and mortality rates and reducing length of stay, number of hospitalization and the cost of expenditure of health services. Nurses displayed these attitudes, despite the fact that they had not received sufficient education or training related to safety culture, showing great potential for further improvement with the delivery of adequate training. Therefore; nursing schools and hospital administrators have to focus more efforts on the inclusion of patient safety culture in the ongoing nursing and other health education and training programs. Moreover, hospital management has to increase efforts on displaying leadership that demonstrates positive patient safety attitudes also in clinical practice. 
